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INTRODUCTION
In 1836 Sturm introduced the concept of oscillation when he studied the problem of the heat transmission, oscillation theory has been an important area of research in the qualitative theory of ordinary differential equations. Usually a qualitative approach is concerned with the behavior of solutions of a given differential equation and does not seek explicit solutions. Since then, oscillation behavior of solutions to different classes of linear and nonlinear ordinary differential equations have attracted the attention of many researchers.
In this paper we are concerned with the oscillatory behavior of the nonlinear second order differential equation with damping term r.t /k 1 .x; x 0 / 0 C p.t /k 2 .x; x 0 /x 0 C q.t /f .x/ D 0; t t 0 ;
(1.1)
where t 0 0 is a fixed real number, p; q 2 C .OEt 0 ; 1/; R/, r 2 C 1 .OEt 0 ; 1/, .0; 1//, f 2 C .R; R/, k 1 The oscillation problem for Eq. (1.1) and its various particular cases has been the subject of intensive studies in recent years (see, for example ( ) and the references cited therein).
In 2005, Tiryaki and Zafer [30] established several new interval oscillation criteria for Eq. (1.1) by making use of a generalized Riccati substitutions
where 2 C 1 .OEt 0 ; 1/; .0; 1// and g 2 C 1 .OEt 0 ; 1/; R/. The results in [30] 
Similarly, multiplying (2.5) by H .s; t / and integrating from t to c for t 2 .a; c, one obtains
Letting t ! a C in (2.7) and t ! b in (2.6), dividing (2.6) and (2.7) by H.b; c/ and H.c; a/, respectively, and then adding them, we have that
which contradicts the assumption (2.1). The proof is complete.
Thus by Theorem 1, we have the following oscillation result: Remark 3. We note that the case p.t / Ä 0 can be handled in a similar manner by reversing the inequality sign in (A3). where > 1 is a constant. If we choose .t / D 1, by Theorem 3, we have the following oscillatory criterion.
Theorem 5. Let (A1)-(A3) hold, p.t / 0 and q.t / 0 for all t 2 OEt 0 ; 1/, and lim t !1 R.t / D 1. Then every solution of Eq. (1.1) is oscillatory provided that for each l t 0 and for some > 1, the following two inequalities hold: Then every solution of (1.1) has a zero in .a; b/ :
Proof. For the sake of contradiction, assume that there exits a solution x.t / of (1.1) such that x.t / ¤ 0 for all t 2 .a; b/. Introduce a new function w by
In view of Eq. (1.1), it follows from (3.3) that
Using (A2), (A4) and (A5) in (3.4), we easily obtain
The rest of the proof is similar to that of Theorem 1. [30] , respectively.
Remark 8. We note that the case p.t / Ä 0 can be handled in a similar manner by reversing the inequality sign in (A5). Corollary 4. Assume that (A2), (A4) and (A5) hold, and p.t / 0 for all t 2 OEt 0 ; 1/. Then every solution of Eq. (1.1) is oscillatory provided that for each l t 0 and for some > 1, there exists a function 2 C 1 .OEt 0 ; 1/; .0; 1// such that the following two inequalities hold: Hence, (3.6) is oscillatory by Theorem 9. The condition (C2) in Remark 7 is not satisfied. Therefore, the results of [30] can not be used to Eq. (3.6).
If we take f .x/ D x.3 C 2 cos x/ in Eq. (3.6), we find that every solution of (3.6) is oscillatory by Theorem 4. Since the condition (C1) in Remark 2 is not satisfied, the results of [30] can not be used to Eq. 
